Blood flow changes and vascular appearance in preovulatory follicles and corpora lutea in immature, pregnant mare's serum gonadotropin-treated rats.
In the present study, synchronized follicular growth, ovulations, and luteogenesis were prematurely induced in 26-day-old immature rats by the s.c. injection of 4 IU of pregnant mare's serum gonadotropin (PMSG) at 2100 h. Relative blood flow of follicles/corpora lutea, fallopian tube, and uterus was measured with radioactive microspheres during the periovulatory period (Day 28, 1700 h-Day 31, 1300 h). Also, follicular/corpus luteal light microscopy and plasma progesterone were studied at the same intervals after PMSG injection. It was found that the relative follicular blood flow did not increase after the endogenous gonadotropin surge (Day 29, 0300-0500 h) and toward ovulation (Day 29, 1300-1500 h). During the same time period, light microscopy showed an interstitial edema and extravasation of erythrocytes appearing in the follicular wall near the time of ovulation. The relative blood flow reached its nadir in the young corpus luteum (21 h after ovulation) and increased thereafter (i.e., 48 h after ovulation). Plasma progesterone showed a preovulatory increase and then declined just prior to the ovulatory period. Between 24 and 48 h after ovulation, parallel increases in relative blood flow, morphological vascularization, morphological luteinization, and plasma progesterone levels were observed in the growing corpus luteum. These data indicate that a functional relationship between blood flow and steroid output may exist within the ovarian follicle and corpus luteum.